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YVSORQJOHVLRQV!PPYVS DQGVPDOOYHVVHOVPP
'YV1'S 0HDQVWHQWHGVHJPHQWOHQJWKSHUSDWLHQWDQGSHUOHVLRQZDVVLPLODU
LQERWKJURXSV7ZRHDUO\VWHQWWKURPERVLVRFFXUUHGLQ1'JURXS&XPXODWLYHLQKRVSLWDO
0$&(ZDVLQ'YVLQ1'S PDLQO\GXH WRSRVWSURFHGXUDOQRQ40,![
&.0%LQ'YVLQ1'S 6L[PRQWK7/5DQGFXPXODWLYH0$&(ZHUHYHU\ORZ
DQGFRPSDUDEOHLQERWKJURXSV7KHVHSRVLWLYHUHVXOWVZHUHPDLQWDLQHGRQORQJWHUPPHDQ
PRQWKVIROORZXS7DEOH2QHODWHVWHQWWKURPERVLVZDVREVHUYHGLQ1'ZKLOHQRYHU\ODWHVWHQW
WKURPERVLVRFFXUUHGDWDOO
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% -$&&9RO6XSSO% _ 6HSWHPEHU _ 7&7$EVWUDFWV3267(5(PEROLF3URWHFWLRQDQG7KURPEHFWRP\
KWWSFRQWHQWRQOLQHMDFFRUJFRQWHQWYROB0HHWLQJ$EVWUDFWV
ZLWKDW OHDVWRQH6(6GXULQJ WKHSHULRGRI6RXUFHGDWDYHUL¿FDWLRQZDVSHUIRUPHGRQ
UDQGRPO\FKRVHQSDWLHQWVDW!VLWHVZRUOGZLGH$GYHUVHHYHQWVZHUHDGMXGLFDWHGE\
DQLQGHSHQGHQW&OLQLFDO(YHQWV&RPPLWWHH6WHQWWKURPERVLVZDVFODVVL¿HGDFFRUGLQJWRWKH$5&
GH¿QLWLRQ
$WRWDORISDWLHQWVZHUHHQUROOHGLQWKHUHJLVWU\$PRQJWKHPSUHVHQWHG,65
DVWKHFXOSULWOHVLRQKDG'(6,650HDQDJHRIWKLVFRKRUWZDV\HDUVZLWK
RIZRPHQRIGLDEHWLFVDQGZLWK&KDUOVRQFRPRUELGLW\LQGH[VFRUH1RWDEO\DFXWH
FRURQDU\V\QGURPHZDVWKHLQLWLDOSUHVHQWDWLRQLQRIWKLV,65FDVHVZLWK$0,GHQRWLQJ
WKHFOLQLFDOUHOHYDQFHRIWKLVFRPSOLFDWLRQ/$'ZDVWKHPRVWIUHTXHQWWDUJHWYHVVHODQGLQRI
WKHFDVHVWKH,65ZDVORFDWHGLQDE\SDVVJUDIW,65DWELIXUFDWLRQRFFXUUHGLQRIWKHFDVHVDQG
RIWKH,65KDGDGLIIXVHPPSDWWHUQRIWRWDORFFOXVLRQV,QDYHUDJHLWZDVWUHDWHG
OHVLRQVSHUSDWLHQW0HDQOHVLRQOHQJWKDQGUHIHUHQFHYHVVHOGLDPHWHUZHUHPPDQG
PPUHVSHFWLYHO\DQGVWHQWOHQJWKOHVLRQOHQJWKZDV'LUHFWVWHQWLQJZDVDFKLHYHG
LQRIWKHFDVHV,986ZDVXVHGWRJXLGHWKHSURFHGXUHLQRQO\RIWKHFDVHV'XULQJLQ
KRVSLWDOSKDVHRQO\RI0$&(ZDVUHJLVWHUHG$WWKHHQGRIRQH\HDUFOLQLFDOIROORZXS
RIWKLVFRPSOH[FRKRUWZDVFRPSOHWHO\IUHHRIDQ\PDMRUFDUGLDFHYHQW2IQRWH7/5ZDVRI
ZKLOHGH¿QLWHSUREDEOH6(6WKURPERVLVUDWHZDVZDVFODVVL¿HGDVODWHWKURPERVLV,W
LVZRUWKWRQRWHWKDWDGKHUHQFHWRGXDODQWLSODWHOHWWKHUDS\XQWLORQH\HDUZDVREVHUYHGLQRI
WKHVHSDWLHQWV
&RQFOXVLRQV,QWKHFRPSOH[VFHQDULRRISUHYLRXVVWHQWUHVWHQRVLVLQFOXGLQJ'(6UHVWHQRVLVWKHXVHRI
6LUROLPXVHOXWLQJ&<3+(56HOHFWRU&<3+(56HOHFW3OXVVWHQWVZDVVKRZQWREHYHU\HIIHFWLYH
LQUHGXFLQJUHFXUUHQFHRIWKLVDGYHUVHHYHQW1RWDEO\QRVDIHW\LVVXHZDVUDLVHGWRWKHSUHVHQWZLWK
ORZUDWHVRIGH¿QLWHSUREDEOHVWHQWWKURPERVLVHVSHFLDOO\DIWHUWKH¿UVWPRQWKRIWKHSURFHGXUH
7&7
7KH,PSDFWRI;,(1&(9(YHUROLPXV(OXWLQJ6WHQWRQ+HDOWK6WDWXVLQ3DWLHQWVZLWK
9DU\LQJ'HJUHHVRI5HQDO)XQFWLRQ5HVXOWVIURPWKH;,(1&(986$6WXG\
'DYLG55XWOHGJH-DPHV%+HUPLOOHU9LYLDQ:0DR-LQ:DQJ4LQJ=KHQJ0LWFKHOO:
.UXFRII
$EERWW9DVFXODU6DQWD&ODUD&$7KH&DUH*URXS/&&6W9LQFHQW+HDUW&HQWHURI,QGLDQD
,QGLDQDSROLV,1'XNH8QLYHUVLW\0HGLFDO&HQWHU'XUKDP1&
%DFNJURXQG+HDOWKUHODWHG4XDOLW\RI/LIH4R/DVVHVVPHQWVPHDVXUHXQLTXHDVSHFWVRISDWLHQW
FHQWHUHGH[SHULHQFH7KHDLPRIWKLVVWXG\ZDVWRDQDO\]HWKHLPSDFWRI;,(1&(9((&66;,(1&(
9RQ4R/LQSDWLHQWVZLWKYDU\LQJGHJUHHVRIUHQDOG\VIXQFWLRQZKRDUHW\SLFDOO\H[FOXGHGIURP
FOLQLFDOWULDOVLQ;,(1&(986$DVWXG\H[FOXVLYHO\XVLQJ;,(1&(9GXULQJWKHLQGH[SURFHGXUH
DORQJZLWK6HDWWOH$QJLQD4XHVWLRQQDLUH6$4DVVHVVPHQWV
0HWKRGV 7KLV ZDV D SURVSHFWLYH PXOWLFHQWHU XQUHVWULFWHG UHDOZRUOG VWXG\ RI FRQVHFXWLYHO\
HQUROOHGSDWLHQWVQ XQGHUJRLQJ3&,XVLQJ;,(1&(9*URXSPHDQFKDQJHV¨LQ6$4VFRUHV
RISRLQWVDUHFRQVLGHUHGFOLQLFDOO\VLJQL¿FDQW3DLUHGWWHVWVFRPSDULQJFKDQJHIURPEDVHOLQHWR
PRQWK6$4VFRUHVZDVXVHGWRDVVHVVVLJQL¿FDQFHDFURVVHVWLPDWHVRI*ORPHUXODU)LOWUDWLRQ5DWHV
*)5FDOFXODWHGLQ0'5'0RGL¿FDWLRQRI'LHWLQ5HQDO'LVHDVHFRKRUWVFRQVLVWLQJRIPO
PLQWRPOPLQWRPOPLQWRPOPLQDQGPOPLQ&KURQLFNLGQH\
GLVHDVH&.'ZDVGH¿QHGDV*)5POPLQ
5HVXOWV4R/LPSURYHGDFURVVDOO0'5'FRKRUWV¨>Q POPLQS@¨ 
>Q WRPOPLQS@¨>Q WRPOPLQS@
¨>Q WRPOPLQS@¨ >Q POPLQS @,QWKH
&.'VXEJURXSLPSURYHPHQWVLQ4R/ZHUHVHHQDFURVVGDLO\¨>Q S@ZHHNO\
¨>Q S@DQGPRQWKO\DQJLQDFRKRUWV¨>Q S@DQG
DQJLQDIUHHFRKRUWV¨>Q S@2QH\HDUXSGDWHVZLOOEHSUHVHQWHGDORQJZLWK
DOO¿YHGRPDLQVRIWKH6$4DQGUHOHYDQWFOLQLFDOSDUDPHWHUV
&RQFOXVLRQ;,(1&( 9 ZDV DVVRFLDWHG ZLWK LPSURYHPHQWV LQ 4R/ DFURVV DOO 0'5' FRKRUWV
VXJJHVWLQJYDOXHIRU;,(1&(9VWHQWLQJIURPDSDWLHQWSHUVSHFWLYHLQUHQDOGLVHDVH,PSURYHPHQWV
ZHUHPRVWQRWDEOHZKHQEDVHOLQHDQJLQDEXUGHQVZHUHWKHJUHDWHVW([DPLQLQJKHDOWKVWDWXVRXWFRPHV
IURPFRQVHFXWLYHSDWLHQWVDFURVVFOLQLFDOSUDFWLFHVFDQKHOSIXUWKHUGH¿QHWKHDGGLWLRQDOEHQH¿WVRI
3&,XVLQJ;,(1&(9IURPSDWLHQWV¶SHUVSHFWLYHV
(PEROLF3URWHFWLRQDQG7KURPEHFWRP\
$EVWUDFW1RV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)LQDO5HVXOWVRIWKH,163,5(7ULDOZLWKWKH1RYHO0*XDUG6WHQWIRU7KURPEXV&RQWDLQJ
/HVLRQV
-RVpGH5LEDPDU&RVWD-U$OH[DQGUH$EL]DLG5LFDUGR&RVWD)DXVWR)HUHV5RGROIR6WDLFR
'LP\WUL6LTXHLUD/XL])HUQDQGR7DQDMXUD$PDQGD6RXVD-(GXDUGR6RXVD
,QVWLWXWR'DQWH3D]]DQHVHGH&DUGLRORJLD6mR3DXOR%UD]LO
%DFNJURXQG 'LVWXUEDQFHV RI FRURQDU\ ÀRZ GXH WR GLVWDO HPEROL]DWLRQ RI WKURPEXVSODWHOHW
DJUHJJDWHVDUHDVVRFLDWHGZLWKZRUVH LPPHGLDWHDQG ORQJWHUPSURJQRVLV DIWHU3&,7UHDWPHQWRI
69*DQG3&,LQWKHVHWWLQJRIDFXWHFRURQDU\V\QGURPHV$&6DUHRIWHQUHODWHGWRWKLVFRPSOLFDWLRQ
$OWKRXJKSURWHFWLRQDQGDVSLUDWLRQGHYLFHVKDYHEHHQVKRZQWRUHGXFHGLVWDOHPEROL]DWLRQWKH\DGG
WLPHDQGFRVWWR3&,7KHQHZO\GHYHORSHGEDOORRQH[SDQGDEOH0JXDUGVWHQWV\VWHPLVDFRPELQDWLRQ
RIDQXOWUDWKLQSRO\PHUPHVKVOHHYHDWWDFKHGWRWKHH[WHUQDOVXUIDFHRID%06GHVLJQHGWRSURYLGH
HPEROLFSURWHFWLRQGXULQJ3&,
0HWKRGV$WRWDORISWVZHUHHQUROOHG,QFOXVLRQFULWLULDZDVGHQRYROHVLRQVLQ69*RUQDWLYH
YHVVHOVZLWKDQJLRJUDSKLFHYLGHQFHRILQVWDELOLW\ZLWKSRWHQWLDOWRSURYRNHÀRZGLVWXUEDQFHVDQGRU
GLVWDOHPEROL]DWLRQ3ULPDU\HQGSRLQWZDVWKHLQFLGHQFHRI0$&(FRPSRVLWHRIFDUGLDFGHDWKQRQ
IDWDO0,DQG7/5XSWRGD\VRIWKHSURFHGXUH6HFRQGDU\HQGSRLQWVLQFOXGHGLQVWHQWODWHOXPHQ
ORVV4&$RIVWHQWREVWUXFWLRQ,986DWPRQWKVDQGFRPELQHGXSWR\HDU4&$DQG,986
ZHUHSHUIRUPHGE\LQGHSHQGHQWFRUHODEV
5HVXOWV0HDQSRSXODWLRQDJHZDV\HDUVZLWKRIGLDEHWLFV2YHUDOOSUHVHQWHGZLWK$&6
DQGRIOHVLRQVZHUHORFDWHGLQ69*0RVWOHVLRQVKDGFRPSOH[PRUSKRORJ\LQFOXGLQJWKHSUHVHQFH
RI WKURPEXV  DQGXOFHUDWLRQ 'LVWDOSUR[LPDO SURWHFWLRQGHYLFHV DVZHOO DV DVSLUDWLRQ
FDWKHWHUVZHUHQRWXVHG3UHSURFHGXUDO4&$GDWDVKRZHGOHVLRQOHQJWKDQGUHIHUHQFHYHVVHOGLDPHWHU
RIPPDQGPP7KH0*XDUGVWHQWZDVVXFFHVVIXOO\GHOLYHUHGLQDOOFDVHVDQG¿QDO
7,0,ZDVDFKLHYHGLQZLWKDVLQJOHQRQ4ZDYH0,WRGD\V$WPRQWKVLQVWHQW
ODWHORVVDQGRIVWHQWREVWUXFWLRQZHUHPPDQG8SWRRQH\HDUFOLQLFDOIROORZXS
WKHUHZDVQRFDVHRIFDUGLDFGHDWKRQHPRUHFDVHRI0,WRWDODQGFDVHVRILVFKHPLDGULYHQ
7/51RWDEO\WKHUHZDVQRVWHQWWKURPERVLVGXULQJWKLVSHULRGRIIROORZXS
&RQFOXVLRQV7KH0*XDUGVWHQWGHPRQVWUDWHGH[FHOOHQWDFXWHSHUIRUPDQFHLQDKLJKO\FRPSOH[OHVLRQ
VXEVHWZLWKYHU\ORZUDWHRIDGYHUVHHYHQWVXSWRGD\V1RIXUWKHUVDIHW\FRQFHUQVZHUHREVHUYHG
XSWRWKHVW\HDURIWKHSURFHGXUH
7&7
&DQ:H3UHGLFW6ORZ)ORZDQG1R5HÀRZE\$QJLRVFRS\'XULQJ3ULPDU\3&,"
.RVKL0DWVXR<DVXQRUL8HGD$NLR+LUDWD.D]XQRUL.DVKLZDVH0D\X1LVKLR0LWVXWRVKL
$VDL7RVKLND]X.DVKL\DPD<DVXKLUR$ND]DZD.D]XKLVD.RGDPD
2VDND3ROLFH+RVSLWDO2VDND-DSDQ
%DFNJURXQG6ORZ ÀRZ DQG QR UHÀRZ SKHQRPHQRQ DUHPDLQO\ LQGXFHG E\ GLVWDO HPEROL]DWLRQ
RI WKURPEXV RU QHFURWLF FRUH GXULQJ 3&, RI$&6 DQG QRQ$&6 SDWLHQWV DQG DUH DVVRFLDWHGZLWK
XQIDYRUDEOHORQJWHUPFOLQLFDORXWFRPHV+RZHYHU WKHEHQH¿FLDOHIIHFWRIGLVWDOSURWHFWLRQGHYLFH
KDVQRWEHHQHVWDEOLVKHG'LVWDOSURWHFWLRQKDVEHFRPHHDV\WRSHUIRUPZLWKWKH¿OWHUW\SHGHYLFH
2EMHFWLYHV7RHYDOXDWHKRZ¿OWHUW\SHGLVWDOSURWHFWLRQGHYLFHLVSRWHQWLDOO\EHQH¿FLDOLQWKH3&,RI
$&6DQGQRQ$&6SDWLHQWV
0HWKRG$ VHULHV RI FRQVHFXWLYH SDWLHQWVZLWK$&6 Q  DQG WKRVHZLWK QRQ$&6 Q ZKR
UHFHLYHG3&,ZHUHSURVSHFWLYHO\LQFOXGHG&ROOHFWHGPDWHULDOLQWKH¿OWHUGHYLFHZDVSDWKRORJLFDOO\
H[DPLQHG DQG WKH SUHVHQFH RI WKURPEXV DQG DWKHURPD ZDV HYDOXDWHG 7KH FXOSULW OHVLRQV ZHUH
HYDOXDWHGE\DQJLRVFRS\DQG9+,9867KH\ZHUHFODVVL¿HGDV\HOORZSODTXHRUQRWDVUXSWXUHG
SODTXHRUQRWDVZLWKULFKQHFURWLFFRUHRUQRWDVZLWKULFK¿EURIDWW\RUQRWDQGDVZLWKULFKSODTXH
EXUGHQRUQRW
5HVXOW7KURPEXVZDVIRXQGPRUHIUHTXHQWO\LQWKH$&6SDWLHQWVFRPSDUHGZLWKQR$&6SDWLHQWV
YVS$WKHURPDZDVDOVRVLPLODUO\IRXQGLQDQGRISDWLHQWVZLWK
$&6 DQG QRQ$&6 SDWLHQWV UHVSHFWLYHO\ +RZHYHU DWKHURPD ZDV IRXQG PRUH IUHTXHQWO\ LQ WKH
SDWLHQWVZLWK\HOORZSODTXHWKDQLQWKRVHZLWKRXWYVSDQGLQWKHSDWLHQWVZLWK
UXSWXUHGSODTXHWKDQLQWKRVHZLWKRXWYVS7KHUHZDVQRGLIIHUHQFHERWKLQZLWK
ULFKQHFURWLFFRUHFDVHVDQGULFK¿EURIDWW\FDVHV+RZHYHUDWKHURPDZDVIRXQGPRUHIUHTXHQWO\LQ
ZLWKULFKSODTXHEXUGHQFDVHV
&RQFOXVLRQ'LVWDO HPEROL]DWLRQ RI ERWK WKURPEXV DQG DWKHURPDZDV GHWHFWHG ERWK LQ $&6 DQG
QRQ$&6SDWHQWV7KHUHIRUH¿OWHU W\SHGLVWDOSURWHFWLRQGHYLFHZRXOGEHSRWHQWLDOO\EHQH¿FLDOIRU
ERWK$&6DQGQRQ$&6SDWLHQWV)XUWKHUPRUHGLVWDOSURWHFWLRQZRXOGEHHIIHFWLYHHVSHFLDOO\LQWKH
SDWLHQWVZLWKUXSWXUHG\HOORZSODTXHRUZLWKULFKSODTXHEXUGHQDWWKHFXOSULWOHVLRQ
3DWLHQWV ZLWK \HOORZ SODTXH RU GLVUXSWHG \HOORZ SODTXH DW FXOSULW OHVLRQ KDYH KLJK ULVN RI GLVWDO
HPEROL]DWLRQ:HWKLQNDQJLRVFRS\FDQSUHGLFWGLVWDOHPEROL]DWLRQ
+HDUW)DLOXUH7KHUDSLHV
$EVWUDFW1RV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,PSDFWRI/HIW9HQWULFXODU(MHFWLRQ)UDFWLRQDW3UHVHQWDWLRQRQ/RQJ7HUP2XWFRPHLQ
3DWLHQWVZLWK7DNR7VXER&DUGLRP\RSDWK\
*XLGR3DURGL%HQHGHWWD%HOODQGL5HQDWR9DOHQWL$OHVVDQGUR%DUFKLHOOL1D]DULR&DUUDEED
6LOYLD9HOOX]]L*LDQ)UDQFR*HQVLQL'DYLG$QWRQLXFFL
,QYDVLYH&DUGLRORJ\)ORUHQFH,WDO\
%DFNJURXQG 7DNR7VXER &DUGLRP\RSDWK\ 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